Analysis of alternative promoter usage in expression of HSD11B1 including the development of a transcript-specific quantitative real-time PCR method.
Overexpression of the microsomal enzyme 11β-hydroxysteroid dehydrogenase type 1 (11β-HSD1, human gene HSD11B1 or SDR26C1) associates with the metabolic syndrome as well as some inflammatory diseases. HSD11B1 expression is known to be highly tissue-specific and driven by two distinct promoters, an aspect which to date has been studied very little. Here, we sought to assess differential promoter usage in various glucocorticoid target tissues and cell lines. As transcription from the distal promoter P1 or the proximal promoter P2 results in transcripts differing in the 5'-UTR, we first used 5'-UTR-specific primers for their detection in semi-quantitative PCR after reverse transcription. We also established a quantitative Real-Time PCR method using 5'-UTR-specific fluorescent probes in combination with 5'-UTR-specific primers for absolute quantification of the two human transcripts in a duplex approach. The combined results demonstrate that transcription from P2 predominated in most tissues and cell lines assessed, including human liver, human lung, human subcutaneous adipose tissue, and the cell lines A549, Caco-2, C2C12 and 3T3-L1. Transcription from P1 predominated in the human tumor cell lines A431 and HT-29 and contributed significantly to overall HSD11B1 expression in human lung. Moreover, HSD11B1 transcription was upregulated in C2C12 and 3T3-L1 cells in the course of differentiation to myotubes and adipocytes, respectively, mostly reflecting increased transcription from P2, although also transcription from P1 gradually increased in the differentiation process. Interestingly, HSD11B1 transcript levels in all tested human tumor cell lines, namely A431, A549, Caco-2, HCT-116, HepG2, HT-29 and PANC-1, were either close to detection limit or undetectable. In conclusion, the results provide the first evidence for tissue- and differentiation state-specific promoter usage in expression of human HSD11B1. Finally, HSD11B1 appears to be frequently downregulated in human tumor cell lines.